Introduction: We explore the attitudes and experience of urology residents toward acute and chronic pain management during their training. Method: A convenience sample of Canadian Urology chief residents were invited to complete an anonymous questionnaire involving both open and closed-ended questions using a 5-point Likert scale. Descriptive and quantitative statistics were used to analyze the attitudes toward pain management, including their experience and training issues. Results: The response rate was 97%. Most residents agreed or strongly agreed that more formal training in acute pain (77% agreement, mean 4.03 ± 0.98 SD) and chronic pain (68%, 3.97 ± 0.95) management would be valuable in urology residency with only 1 respondent disagreeing that training should be mandatory. There was a significant difference of training experience in chronic versus acute pain management, with only 13% agreement (2.99 ± 0.67) that their training in chronic pain was adequate. Most residents agreed (74%, 3.84 ± 1.00) that most of their training in pain management came from their senior residents or fellows. Many of the residents (65%, 3.61 ± 0.84) felt that they could manage their patients' acute pain issues independently, even in the absence of an acute pain service, although apparent knowledge of opioids was poor.
Introduction
Urologists see patients in pain daily and must manage acute and chronic pain-related issues in hospital and ambulatory settings. 1 Beyond the common issues presenting to the average urologist in the acute surgical setting, up to 6% of outpatient visits will involve pain management in patients with chronic prostatitis/chronic pelvic pain syndrome, interstitial cystitis/bladder pain syndrome, chronic epididymitis and orchiodynia. 2 In addition, a urologist's oncologic practice may include chronic cancer-related pain involving multifaceted management strategies. As patients' medical issues become increasingly complex, an in-depth understanding of the options available in pain management by the urologist is required in today's practice. 3 A recent survey of medical oncologists in the United States revealed that although they agreed their discipline required expertise in pain management, they felt that their training in this area was fair. 4 Furthermore, a high prevalence of deficits in the knowledge of opioids was evident in this group of specialists. In a similar study, surgeons had the lowest scores in knowledge of cancer-related chronic pain management. 5 There is little known regarding the quality of training in pain management for residents in surgery programs in general or urology specifically. The goal of this study was to gain a deeper understanding of the type and quality of education we are providing to residents in urology, by exploring their attitudes and experiences in acute and chronic pain management during their training.
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all times, as no identifying information was recorded in the survey results. Ethics approval was attained from the Queen's University institutional review board and explanations for the objectives of the study and assurance of confidentiality were distributed to the residents responding to the survey.
The questionnaire consisted of closed-ended questions using a 5-point Likert scale designed to explore the experience, attitudes and knowledge regarding pain management in urology training programs. Open-ended questions were also utilized to explore resources and barriers to knowledge acquisition, as well as to gauge respondents' level of understanding of medications commonly utilized in acute and chronic pain management.
Initial questions on the survey assessed demographic information, background and career aspirations, as well as past experience with teaching and evaluation of pain management in medical school and in residency. The rest of the questions addressed the above-described objectives, including attitudes and experiences regarding formal training and resident participation in acute and chronic pain management. The survey explicitly attempted to differentiate attitudes and experience in acute pain compared to chronic pain, either cancer or non-cancer related. Questionnaire development resulted from an initial experience with a previous survey construction for similar attitudes for specialty residents. 6 Residents and educators involved in both undergraduate and postgraduate programs were asked to assess and modify the survey for clarity.
Descriptive statistics were used to describe the demographics and background information of respondents. Responses to the questions using the 5-point Likert scale are described as means ± standard deviation. For ease of reporting, agreement responses of 4 and 5 were grouped, as were the disagreement responses of 1 and 2. All other quantitative statistics used the full 5-point Likert scale. A Mann-Whitney test was used to compare Likert scale scores between respondents between the 2 years of the study and between specifically linked questions. Spearman or Pearson tests, depending on normality of distribution, were used to demonstrate correlations of respondents to questions using the Likert scale. The GraphPad Prism 4 statistical software package (GraphPad Software, Inc., San Diego, CA) was used for analysis.
Results
There was a 97% response rate from all the chief residents in this convenience sample (31/32). In total, 81% (mean Likert score 4.58 ± 1.31 SD) of the respondents agreed that they were likely to undertake further fellowship training upon graduation from their urology program. The residents were evenly split with respect to their preferred practice type after training; 35% said they would prefer a community practice and 40% agreed or strongly agreed they would prefer an academic practice. Oncology and minimally invasive surgery were the most likely fellowships to be completed by the respondents (55%). Residents were asked about the pain management environment and where they completed most of their training. Most (97%) agreed that both acute pain management services (APMS) and palliative care services were present in the hospitals where they did most of their training. Similarly, 90% said there was a chronic pain clinic at the institution where they completed their core training. Interestingly, 42% of the residents responded that they had completed rotations in hospitals where there was no APMS present. There was no association between those who had completed rotations in hospitals without APMS and their responses regarding the adequacy of pain management training.
In regards to educational experiences in pain management, only 23% (mean Likert score 2.93 ± 0.81) of residents agreed that they had received a strong undergraduate medical curriculum in pain management. Similarly, only 26% (2.87 ± 1.12) and 19% (2.54 ± 0.09) agreed that they had received formal training in acute and chronic pain management, respectively, within their residency program. On the contrary, 48% disagreed or strongly disagreed that they had received any formal education focused on chronic pain during their specialty training (correlation coefficient 0.492, p = 0.005). Only 4 residents responded that they had completed an elective or selective in which pain management was a significant part of the rotation objectives (i.e., Anesthesiology, Oncology/Palliative Care) and this was not associated with responses regarding adequacy of training. Although the respondents were consistent in their recommendation that more formal training in acute and chronic pain (correlation coefficient 0.749, p < 0.001) would be valuable (Fig. 1 ), they were ambivalent in their responses regarding whether or not it should be mandatory; only 52% agreed (3.61 ± 0.844).
Despite the apparent lack of any formal training, 74% (3.64 ± 0.75) still felt that their training was adequate in acute pain management, compared to only 13% (2.77 ± 0.67) agreeing that their training was adequate in chronic pain management (p < 0.001). Indeed, 65% (mean 3.61 ± 0.844) of the residents agreed that their patients' acute pain was well-managed even without an APMS, whereas only 3 disagreed with this statement. This discrepancy could be a result of "learning on the fly" and indeed most residents, 74% (3.84 ± 1.00), agreed that they had received most of their acute pain training from their peers, presumably in clinical settings in the hospital. On the contrary, only 16% (2.77 ± 0.845) agreed they had had a strong role model on which to base their chronic pain understanding (Fig. 1) . When asked to rank the resources that were most influential in their pain management training, residents seem to confirm that most of their training is experiential, ranking their fellow Pace et al.
residents, nurses and physicians on the APMS as the most influential (Fig. 2) .
When asked about their experiences of and barriers to the management of urological patients with chronic pain, all but 2 respondents knew how to contact a chronic pain clinic, but 55% (3.85 ± SD 1.29) agreed it was difficult or very difficult to get an appointment for their patients. Residents did not feel (71%) that pain specialists were reluctant to see patients with cancer-related chronic pain, but only a third of them (32%) agreed with respect to patients with non-cancer related chronic pain, such as orchalgia (p = 0.002). Most residents responded that they felt that their patients' self-reported pain severity was generally accurate for those with both acute (3.742 ± 0.893) and chronic pain (3.581 ± 0.991).
Seventy-seven percent of respondents agreed that opioids are most-often used for non-cancer chronic pain in urological conditions. Only 1 resident was aware of guidelines for the management of chronic cancer pain and no one agreed that they were aware of any opioid prescribing guidelines in their regions (1.935 ± 0.574). Fig. 3 summarizes potential barriers to managing patients with chronic pain within a urological practice. Based on their experiences in training, most perceived that there is a lack of physician understanding of chronic pain management and over 77% agreed that meeting patient expectations with chronic pain is difficult. There was a significant difference in responses on perceived difficulties in patient/physician relationships between those with cancer-related and non-cancer related chromic pain (p < 0.001, one-way ANOVA).
When asked specifically about the use of opioids in chronic pain, 61% (3.39 ± 1.17) agreed that opioids are the first-line approach to treat moderately severe chronic pain in patients with cancer, and most (>81%) correctly identified that regularly scheduled opioid dosing is more effective than "as needed" approaches and that opioids are less effective for neuropathic pain. Questions exploring specific knowledge of opioid use revealed significant self-identified gaps; only 32% agreed that they could safely convert a patient from parenteral opioids to oral opioids without references, and only 3 responded that they could confidently convert one opioid to another in an equi-analgesic dose (Table 1) . This is further demonstrated in the results of a separate knowledge question where only 65% of respondents were able to accurately state the components of a Percocet (Endo Pharmaceuticals, Newark, DE) tablet. Similarly, the ability of the residents to convert parenteral morphine to its oral equi-analgesic dose was less than optimal at only 52% accuracy. Equi-analgesic dose conversion for other opioids, such as parenteral hydromorphone (48%), oral codeine (42%) and oral hydromorphone (6%), also reflected this knowledge gap.
Discussion
Pain management is a common and complex issue for the urologist. Unrelieved pain is a major medical problem. 7 At the end of the 1990s, the physiological and psychological consequences of acute and chronic pain were well-recognized. 8 This became the impetus for a massive educational and clinical care campaign advocating for improved processes and outcomes rather than passive acceptance and dis- Resource Ranking
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A P M S G u i d e l i n e s T e x t b o o k s I n t e r n e t P a l l i a t i v e Pain management in urology residency missal of its consequences. Yet well into the second decade of the recognition of this clinical challenge, many barriers still exist in attaining the provision of optimal care, including deficiencies in physician education. 9, 10 The results of this survey would suggest that formal teaching in pain management represents a disproportionately small percentage of the curriculum in urological postgraduate education. Despite the prevalence of pain, particularly in a surgical subspecialty, less than a quarter of urology residents across Canada received formal training in any pain management in their residency program. The residents feel that acute and chronic pain management should be important objectives in their training and would value a formal curriculum. This self-reported assessment of their programs, however, suggests that these principles of acute pain management are primarily learned experientially from their senior residents or fellows. Furthermore, knowledge and experience gained in chronic pain management was even less structured.
It is notable that even given the minimal formal teaching in acute pain management, most residents felt competent independently managing acute pain issues. This may be generally accurate; yet when we probed their actual knowledge, we found that their self-assessed familiarity and confidence in using a variety of analgesic agents was arguably poor. This translated into a similar knowledge gap when asked about specific tasks. The involvement of acute pain services in the contemporary academic centre may be a double-edged sword; surgical residents can observe their patients' management by this consulting service and learn from it, although at the same time their actual experience is diminished. This could have contributed to the confidence with which most residents felt they could successfully manage their patients' acute pain issues independently. When these same issues were raised regarding chronic pain, the residents not only had minimal confidence in their abilities, but they raised a number of barriers to providing care for their chronic pain patients. These barriers included a lack of a formal curriculum and role models, as well as a perceived difficulty relating to their patients. Although there is no direct evidence demonstrating suboptimal care for our patients, we must be cognizant of this potential given all of these challenges.
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The contrast in the residents' comfort level to manage chronic pain issues was apparent in this survey; only a minority (19%) felt their training was adequate. Strengthening the pain management component in the program's academic curriculum could not only address not only the graduating residents' comfort level in this area, but could also provide positive role models and emphasize the strong relevance to many aspects of patient care. 12 Currently, there are very few resources dedicated to developing skills in pain management for urology residents. In fact, even most urology textbooks devote little attention to these important concepts. 13 Similarly there are no specific guidelines on pain management issues in urology and few urologists are familiar with the available general pain guidelines or recommendations. 14, 15 Pain management should become a recognized, properly resourced component of the academic curriculum for our residents. Raising the profile of pain management above the current experientially-based, peer-taught approach should help ensure our future consultants attain the confidence and competence to manage these often complex clinical problems without completely relying on anesthesia-based pain services. 16 The Accreditation Council for Graduate Medical Education (ACGME) program requirements for Graduate Medical Education in Urology does not mandate any specific curriculum dedicated to pain management. 17 The objectives for acute postoperative pain management are outlined in the Royal College Objectives of Surgical Foundations Training; coherent curriculum mapping to these objectives would improve the residents' understanding. 18 If a similar set of objectives in these national organizations in urology were developed regarding chronic pain management, we could encourage both supervisors and consultants to give the proper teaching, experience and role models required to address this neglected area.
The present study was conducted as a convenience sample with the participation of only PGY-5 urology residents in Canada, and may not represent other specialties in other jurisdictions. However, the literature suggests otherwise; similar knowledge gaps have been identified in other specialties in multiple countries. [19] [20] [21] [22] Moreover, this may not be a fully representative sample of postgraduate trainees although these residents were specifically chosen close to completion of their training to ensure that they had experienced all rotations and educational curricula set out by their respective programs. This survey represents only a snapshot of their self-reported attitudes towards and experience of pain management within their training. On the other hand, the response rate of the residents and the consistency of responses throughout the survey could attest to the veracity of the results and our interpretation. With respect to the potential knowledge gap identified in the survey, this could have been influenced by the fact that this convenience sample was drawn during an examination preparation course, and this may have distracted the participants and therefore affected the responses given. That being said, it is commonly believed that residents within months of their certification exams are at the height of their theoretical knowledge acquisition.
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Conclusion
The results from the present study underscore the variable experience, attitudes and actual knowledge of pain management in a urology residency. The issues demonstrated around the poor uptake of formal teaching and knowledge of acute and chronic pain is likely not unique to urology. This survey revealed a considerable disconnect in instruction/ evaluation of pain management skills, as most residents recognized its importance but also conceded that only modest formal teaching was taking place and that their skills were limited, particularly in the management of chronic pain.
